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(57)Abstract 

PURPOSE: To simplify the process of manufacturing a 
MOS transistor in comparison with a prior art by a 
method wherein an oxide film and a polysilicon film are 
deposited on a 1st conductivity type semiconductor 
substrate, patterned to form a gate insulating film and a 
gate and subjected to one annealing process in an N20 
atmosphere to form an RNO film over the whole surface 
of the substrate. 

CONSTITUTION: A gate oxide film 33 and a gate 35 are 
formed on a p-type semiconductor substrate 31. An 
RNO films formed by an annealing treatment in an N20 
atmosphere in a 1st step process. At this point if the 
RNO film is formed by RTP. the substrate 31 is 
subjected to an annealing treatment under a 
temperature range of 850-1 100° C for several seconds- 
several minutes. After the RNO film is formed, lightly 
doped source/drain regions 39 are formed, an oxide film 
is deposited over the whole surface of the substrate, 
RNO side walls 41 and spacers 43 are respectively 

formed by anisotropic etching and, finally, heavily doped source/drain regions 45 are formed. 
Thus, a re-oxidation treatment which is performed in three step processes with a prior art is 
performed in one step, so that the manufacturing process can be simplified. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19)0*81^1^^ (J P) (12) & §i 1^ ^ ^ (A) 



#^^7-226499 

(43)4iBH ¥riS7^(1995)8 ^22H 



(51)Inta' 




F I 




HOIL 29/78 








21/336 










7514-4M 


HO 1 L 


29/ 78 SOIL 








mrnm^z fd s h) 


(2i)tag#^ 


1$S75-289818 


(71)tflSA 


591044131 












5 IP f 1993M0 M 27 R 












GOLD STAR ELECTRON 








COMPANY LIMITED 
























50 






(72)5!W# 


















1f2-H> 275-4 -y-f^ 








-302 






(74) 


#a!± iijjii 



(54) [IgWO^ft:] MOSh^^i^Xi'OSlji^S 



(57) 

[SM] ti£*J:yxg©m«<b$ixfcLDD MOS 

[^fiE] ^ 1 ««S©^|i«t*:a«i (3 1) ±lzS<bll 
t /K 'J V 'j a >M$^^ L/^^i -- >y L T-y- h 
^ (3 3) mn-a^f—V (3 5) ^B^-rS7.TF-y:/ 

N20 ssaTicfcL^r 1 li©T--'j:/^'xg^ 

ffiLTRNOg (3 7) ^Sfi±ffiIC}en|-rSXx-y3f 
^f-V (3 5) ^TX^rt LTm2«SO^$E!fe 

M:&ttx-vT>^fLTRNoflss (4 1) t:^^-^ 

(4 3) $©fig-r-&XT^!yrft. X'^-- 9- (4 3) fcj: 
(3 5) $^7.^7tLTm2^mS(D:i^$Eia^ 

'r+>aALr^iig(7)v-x/Ku->iiiis (4 5) 





\ 


f 


NO a. "^T \ 




\ 









(2) 



^§§¥7-2 2 6 49 9 



[H*a 1 1 mi ^mscD^»*sfi ( 3 1 ) 

hffi^^ (3 3) fcJ:t;^r-h (3 5) ^Jg^-f^Xx 

N20 |?ffl^T«=tet^t 1 1307--'J 

TRNOlg (3 7) ^a«^kM»::5efi£-ri)XTr>i;:;fi:. 

y-h (3 5) t^:i^<?tLx^2mn.Mo^m^^^ 

:t>aAL-C<Sigga)V-;*./KU->^« (3 9) * 

OfiyM (4 1) irX'^—- 9- (4 3) ^j^^-TSXt'-v:/ 
X'<— 9- (43) fcJ:t;'^r-h (3 5) fTX^7tLT 
(4 5) $Jg^-r-57.T^-y:^4:. 
[Bl*«2] RTPT-RNOH (3 7) ^}gfiE1--5Ji 

8 5 0-1 1 0 o'cQ^^ma-cmpTbrn^i^ofsi 
7--'} >^^ig^js-r c i: ^^at-rsm i sieko) 
Mos h^>vx$(oaig:&a, 
[»*a3] ji-cRNoig (3 7) 'S:mmrti>m-B. 

8 5 0-1 1 0 0°C<Df^m.mmX'WLi^7b^^+i^(0mT 
OS F-^^vX^KDgjS^a, 
(000 1] 

[gll±0)?llffl^^lH *^?BI±. MOS h^^i^X^ffl) 
ISii:?^ai^llL, ^ICN20 fSiBmicfcl^T, 1 HOT 
n-'J l^^fxS^ffiLXy- hfflMl-RNO^SJ&jS-r 
SCtA^T-^-SLDD MOS hv>vX$i(7)S?ig:^iS 

[0002] 

[i^^roatBl *Tro:*:$©'bS<l:l=LfcA<oTMOs 
h ^ > vx ^ ro* V h ^^^v 'J -VsaiSii* t t>Fp1M t ^So 

"C#fco 0. 5 flUT (Sub — half micro 
n) (DMOS h7l/i?X$0)7f%'V h^r-VU-V^Hl^^ISM 
$1i-5fcfta)-0<D^^t LTLDDHtJiCOMOS (-7 

[0003] ai ~S4l*«£*roLDDliji$*1-"SM 
OS h^>vX^CDSJ^XS@T'fe*. Se^tDLDD^ 
3g^*-r-5MOS f-^^vXS'OS^:^^!*. SI 

ps*»t*:»si i±(-y-he^bai 3$ 
mf^-t^:^'r'jyt. y-hs^tgi 3±(c;K'Jv'j=i 

>m^^«L3':fhx>:/^>^7Lry-h1 5^}^^-r 

ffl7K'jv'j3>Ki 5£iiKib$-t*TKib«i i^mm 

$»«i 1 ;i->aXL-ci5SS©v-x/ KU-:/ 



^Lm*ttx-^^>ifL-Cy-h-1 5(DffilSlrX'<— 9- 
2 1 ^B^f SX-r-7:ft. nSTJiEi^^affii 1 l-'f 
;j->aALTg^g©V-X/KU->««2 3£Jg^ 

[0004] StJtEOLDOmiiMOS h^l'iJX^tt, 

filLfc^. Sl^rBWamSlfcXl^JgL-C^r-hl 5^ 
SeiUkHi 7^]&fiE-r-5A^ c*tlia«$ixfcy- h 
K^klSi 3^7cfl)1*SI-lsia$#T^{*WI=4SiRm$ 
iB|±$l±5fc«>-eife-5, SSfl:xg|cJ:yjBfiE$*tfca 
■Ibgi 7i±xK— y-2 1 $}^^-r-5fctt©M1bg©m:^ 
14x-y^>ifxg^. \ 5©±:&irjg^$iifct 
<Dlil^^$4t-5.A^ fllMa)t,®li^r*-hi sictiM©?^ 

[0 0 0 5] ±lELfcfiE*©LDD MOSh^VvX 
^114, -y-h^^El 3i:LrfflL^e,*l, HK^tlgl 7 

LDD MOS K^^-^X^CDX-^— y-^SEI- 
h^^'J-VI=,i:oT^.«S4lfc««2 5A<4i:SC: 

[0 0 0 6] C©c}:5l::> X'<— 9^T^l::*-y K^V'J 
-VIC J; y tlg$*ifcMlS2 5 A<fE±* ttS C h ^R&it-r 
-Strttir, ^iblgOft+jyiCRNO (Re o X i d i 2 
edNitrided Oxide) M^^— hfiSMt 
LTJK^-rSttffiA^ I EDM 199 1. P. 6 49 
-6 5 2lr^S$tlfc. 

[0007] @6~B1 Otttt^OTtx-; h+-\?'J-VaS 
^ Sfc to© R N Offit /j: SffilS^^-f 5 L D D 
MOS F-^>vX^©S^Xga^^-r4.©T*&5, @ 

6iz:5i-r.fe3i-. pa^#(*sffi3 i±icefcmi:/K'; 

m 3 3 i3cfcl/:^r- h 3 5 ^ff^^-fi). a 7 izgi-r J; 5 
||®4bxg$tSLTII^fl:$ttfcM«SSlnS<blg 

(RNO) 3 7 ^J^fiE-r-So RNOKIiSi 2lC*-tci: 
>r-K3 5^}gfiELfc^s 02 HH^TtJT-- 

Og^©^l)P$*l.fci^ftli$02 SHSvTlrteLx-C$P. 
iryn-ij >^7-r-|, 3SK©|IS^bXg^i£LTffJ^-r 
5. croJ:5'SRNOll3 7li±lCS i O2 "Cfey, Z. 
©S i 02 l-$-)1 - 1 0%©M*A*^*HrL^-5. 
[0 0 0 8] ±2LfcJ:95&flS1bXg^. RNOg3 

i^m^Ltz^. msizTFi-t^^iz. Txm^m'^'kf- 

H3 5^^X<7i:LT»ffi3 1 1z-f :t>aALT<£iiS 
©V— X/KU->f|l|E3 9$}^)lK-r-5. Sglc^-fJ: 
aic. S«^®{cK<bK&llgLTm:^ttx-y5^>-^-r 
RNOm4::^*-5ffi3B4 1 tX'<— 9-4 3 tA<}^J5E 



(3) 



7-226499 



3 1 ts i 02 4 3ia)SSizRNoK4 1 tmi&^ix 

-hS 5$VX^7tLTn^^«!l^^Sfi3 1 lz-f:i-> 
iiA LTSSa© V— 7./ K U- >^lgE 4 5 ^ JBfiE-r 

[0 0 0 9] ±i&LtziioU^ili<DRNOmttHm^ 
$^t-5LDD MOS h7>vX4»(iv'j3>Sffi3 
1 tX'^— 9-4 3 tO^S. ■f'Si^^&S • /S i 02 ^ 
Sl=. RN0114 1 A<^&fi^$itXL^S©•C. ai~@4 

^ros i /s i 02 #®tiiM*or*'y h^^'U-^i- 

[00 10] 

ro±^$*tfcRNOM$^-r-5^^li. 01-0 4 0!)!^ 

-'J>'5'*XSIzJ:yRNO^$JBJ$-r-5Ci:(rJ:y. 
[00 11] 

h^«^j3J;t;y-h$JgfiE-r-5Xx-y:;^i:. N20 H 
eaiTICfcl^T 1 BCDTzi-y ^^/'Xg^teLTRNO 

ftK^^iiL. S^1tx^/5^>i7-LrRNOfiJgi:X-^ 

DD Mos h^>vx^ros^?^a^titt-r.5o 

[00 12] 

*^?acDRNo^A^b^cs^|lla^^■r■5LD 

D Mos h^>vx^a)Sitxgii@6~si o(-5^ 
LfcXgt^ll|-efe-5o LA^L, tS^<D3S:^<DSKfc 



T^-j3L^r 1 07-— 'j>yxs$tSLrRNo^SS 

#^t*:S« 3 1 ±lcy- hKite 3 3 t h 3 5 ^ 

■So 

(00 1 3] 01 2a)fi6*a)iiKfl:xsi:Si 3ro*fg 
W(0ll®fl:x8togMji5tt*©Syc?fei., Hi 2© 
SSfclStt, ^^Oi. NH3. 02. *'X|?HmTI- 
J3L^T7--'j >^-rSXS$^ 4t-e*T.ff R N 
$JBsEf So •r35:t>*.3e|g©lS$g-CRNOg$}g 

[0 0 14] L)!i>L. @l 3ro*SSIB<DSffi<kxgli, 

N20 g!HaTicfct^r7--y >yxg$ff 5 1 spi 

xa^STRNOHSJg^-ri.. RTP (Ra 

pid Thermal P r o c e s s) TRNOM 

3 7 $JBfie-r 8 5 0-1 1 0 0 t:rosjgeH 

■t?lit»7b£S!t^>©FB^7--y >^7'xg$j6-ro Ji 
"eff^^^iciia 5 0-110 o°c©sgeH-eS5J-7ii 

MSt+JJOFem-ro RNOM3 7$^fiELf=^H8IZ^ 

■r<fc5i-, <6jigrov-x/Ku-:x^Jt3 9^}^fiE 
L. a9ic;Si-rj:5ic, mcm^&w.±m\zmmi,^-n 

ttx»;^>^fLrRNOfflM4 1 i:X'<— y-4 3^&'* 

mm-t^o e$iwic. @i oi-si-r<fc5ic. i^iigrov 

-X/KU— >Mi|S4 5^}gfiELTLDD MOSh^ 
[00 1 5] 

mmOi^m fri^Lfc.J:5l-S£*©fiafcXgA<S-^7 
M'SS^'XSHaTr, 3e®^i6Lrg5i^fXg^fef1: 

sa{bxgicj:tiis. 1 mroefg-eff^cDT-siiJSxs 
lfef*$3SS^?-a-s:ii:ic:tiij-efcy, XSA<m$6^k$^ 

[Hiio^mi'.fi^^] 

[Hi] ^^*coK^t«A^e,^c5^*-nlllS$*■^•■5.LD 

D MOS h^>vX^(7)SSjiXSH-C&5. 
[H2] it*roffi<bMA^c.'&:-5^r*-Hi|g$*-rsLD 
D MOS h^>vX^©SjtXgHt?&.|>. 

[@3] ^^^^RroK^bMA^p>^i:sy•-nsJg^*■r5LD 
D Mos h^>yx^»(0SjixSHr'fc-5o 
[H4] ti£*roK^bKA^b'a:S^r*-hfflISf^-r-5LD 
D MOS h^VvX^iOgiiXgHT'fe-S, 
[H5] HI ~H4(DLDD MOS h^^vX^ilrfc 

[H6] e£*CDRNOR>f-hlB|g^:t-r.SLDD M 

OS h7>vx^irosjtxg@-cfes. 

[H7] tsE^roRNOH'if-hfflM^^-r 4LDD M 

OS F-^vvx^rroigjtxgST-feS. 

[@8] i**roRNOmy-hf5M^*-r-5LDD M 

OS h7>vx^i<Di!itxgH-efe5. 

[@9] tj£*0RNO|l'5r-htie$^-rSLDD M 



(4) 



!^H¥7-2 26 49 9 



OS h7>i?X$(DSjtXSS-efeS, 
[Hi 03 i^^ORNOmy-hfllS^^fSLDD 

Mos h5>vx^a>Sjtxs@-cfe5. 

[@1 13 H6~H1 OOLDD MOSh5>S^;^^' 
[HI 23 H6~@1 OOiitSEOLDD MOS h7> 

[HI 33 *fEeS©LDD MOS h^^vX^rogjt 

[HI 3 



15 




3 1 i|i3lt*«fi 

3 3 f-mitm 

3 5 y-h 

3 7 RNOM 

3 9 €Sgov-:^/KU->llilt 

4 1 R N oms. 

4 3 X'^— 9- 

4 5 iggg<DV-X/KU->^«E 



[H23 

17 



[H43 



17 

21 




(5) 



^M¥7 -2 2 6 4 9 9 



[@7] 



37 



i i 



37 



^9 



[31 O] 



41 




43 



45 



[ail] 



^ 35 n 47 



[01 2] 



7^ 



4 



39 33 31 




m^ 3] 



1 


r 


-'4 i?' 


, 5 


f 


j Oj^tTF z-j- 




•J 


r 


f 






0 - r 1 




f 




7= 






f 


#1^ 


-r 



THIS PAGE BLANK (uspto) 



